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<g) Anordnung zurrvVertlindern von Fehtelarmen bei Bewegurtgsrrmldem mit einarn Infrarot-Oetektor 

<B> oio Aitomming zum VerWndem von i fthlatennw bel 
Bewesu^oraUorn mit eiwn l*fr*w-D©tektor (l) wist 
tfne AuswertarinrichtimB (4) «jm E«own «lwn 
Alarm austostwren Sf9uer«lgneb atrf, wdche mit o*m 
Mrarot-Oetdttor <1) und clnem Udhte^sor £)j**L*^ : 
rten von FremdUoht verbundon ist. Dta AtoWOrtBomrtchtqng 
(4) ist bo ausgeleflt dafi our dwn be*m Awftretan von 
FremdSchtandeningon das SteuorsJgnal mm Austo«M dea 
Alarms orzeugt wird, worm dor Vartatrf einas vom mtraret- 
Detektor (1) eraouflton etelartecnen Signals von *nero 
vordogobenen Varlauf. d«r durcn did owBchRoSUohB Prorod- 
BcSSerung bestimmt ist. BbvtelchL Dia Anordnung rolch- 
r»t s!ch dadun* at*, dafi zum Vennefdtsn vor^ehlalarmen 
wit die aonst notwendiflOT auAwendigen xuaStrflchan optl- 
ectiaii Rlter veirtehtot warden karm- 
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Bejchreibung 

Die Erftadung betrith eine Anordnung zum Yerhindera von FehlaJarmen bri BeweguiigsmeMern »Jteinero 
lnfnu%t-Detektbr zum Erzeugen eines elektrochen Signdes nadi MaOgabc emerin«ncm». Uberwj^endem 

Alarm audSbaren Steuersigoales in AbhSngigkcit des elektrischen Signalesdw Infraoi^tektors. 

BkwBgungsireWcr sowie Arordnungen dieser Art sind berdu are der! WS21 03909 B2, DECT 34 157 Al 
sowte DE2937 923 C2 bekamit Wlhrend In den beiden astgenanuten DruckschnFten auro Vwhind«ra von 
fSootto WoUeine* Anftrrfensvon Fremdlicta, ™ z- RScfteiuwerferiicfct, GlttWam^ n l.eht etc, gedgtie- 
,„ ^ JptiX^^r d« lnfraro t Dc«Jctor geschaJtet werden. un, damit das aotoeteude F^idu fernznhal- 
teawWinder DE 29 37 923C2 vorgeschJagCii mit einer Metdlpian* fur eine gezreKe m™"**^"^ 

Kerb^uTstad nocb soge^nnteE^on^d^r bekaruit, bri denen pas** hrfrarou und Ultr*^oder 
lffifcroweBangeTlte In einer SnrfctaungzusaniuiengefaBt werden. Be. dieses Duoroldern weidw die*iineteen 
Sensor^nale uMbMngJg vondnander auf eine Bewegung bin ausgewertet. wodurch das Frcnuuiclnproblem 

13 "^SteSbddSea bekannten Wmmgcn fet der Eiiisate^usStzGcberundMineia i««W^d«^rawrnh 
enS^«^" medtanisd^Trlger- undBefesdgongsteflenfDE^ 34 157 Al uad DE 21 03 ^DftdfeFest- 
Sg auf etaen spezidlen taFrarot-Dettktortyp und deren UnbandEcfakcrt wegen der vorzuschencen MetaU- 
3Sw(DE 2937923CZ) oder der Aufwandund die KosteiwdTedurebdie KotnbiwttKW vonzwa untersdnedn- 

20 Cb AllS^dte^£«« Anordtmngen liegtdarvorliegenden Erftaduogdfe Aofeabezugru,rfe,etae 
Atwrduungorai VerMndero von FeMdanoen bed Bewcgungsmddern mit doem lnfratoH>etek»r zu sdaflen, 
die nXdnfeehsten scbdtungstechmschen Mitteln etaefehlerhafte AlarmausUteung beta Auftreien yon Fremd- 
lieht bzw. Frcmdlicfctfindeningen ohne dis vorgenanflten Nachteilc veriihidert. 

zum Bttetmen von Frandlicfat verbunden 1st und daB die Auswerteemrohtung nnr dann b«ni ^C^ voTi 
Fremd^tandcrungen das Steuersignal erzeugt, wenn der Yerlauf des elektrischen Sgnales d« Infrarat-Dett^ 
t^^^vor^gebenen Veitaof abweieht. der durch die w^lleSl^Fre^l^t^^nmg b«timml isL 

Auf tretea too stSrendem Prerodfidit bzw. dessen Aftdcrung erkannt wird. finwpneht das vora InfrtunW-DetelttOr 
SJ^^gtaTw^ 

am/S^ang der Auswertednrichtung fcefc. Steu^dgnal zum Aoslflsen dnes Alarms ^f»J^*™\"™™J* 
Oberwadienden Bcreich Bewefiungen. z. & von Peraonen, auftreten. wwebt das vom infrarotsensor erzeugte 
sSdai^BW der Sumroe des Fremdficbtsignales and des Bew^m^signales zusa^era^wn d*m 
ciWeten Verlauf ab und es wird rin Steuersignal mm Ausffiscn des Alarms voa der AuswCTteetarictuong 



£0 



65 



lITzJiten. in denen kein FremdQcbt ira zu Oberwadienden Raura aof tritt, bzw. in denen keine Fremdlichtst6- 
n^^r^fwerdSn^^e^^ 

to^bz^UnterschreLtung ausgewertet werden. DarQber hinaos kann audi eme aus der DB3433 087C2 

bC SSSetoKSSS^vor eltan in der rm.pamng der eingan f etwihnten op**en m*v£ 
derdaz^ereaden medwSsdin Komponenten. Dartberbinaes erlanbt es die erfindung*BemiBe Anordnmig. 
daC bellebtge InfrarovDetektoren eingesctzt werden kfiimen, _ ^ 

AmJrtSSl! abzuspddtem. sondern ledlglich den vorgegebenen Verlauf in Forra vonZdtabscinitten 
KleSSe»™d«delcttfecbe S^na! des Infrarot-Detdcton s ndndestens erne besUmmte AnmU 
vo^E^weiwraufweiscn muB, urn das Steieragnal zmn AnsWsen des Alarms in crzeugeo. ^genugt 
XuXS^bati^teChara^titen da eletariscten 5Jgnnl« gespdetert werden. Dwse Usung oat 

den VoneiL daD wenigcr Spd^ieiplatz in der Auswcrtccinrichtung bcufttigt wird 

D irS«Sw™ d« «° Ausgnng des InfrarOtJ>eteUo« analog 
eineS S^DigWl-Wal^erfe ein dighales Signal "nxgewanddt riaa SUSSES 

amein«gficb ist FOVcine derartige efigitale Weiterverarbeitnng ist eszweckmaBlg, daB awbdas vom Ucfatsan 

^^r^^rdS 

^SSS SlSX Mr^^ekmrs sowle des Udmensors vnrgeahenja. ^Verwen- 
S^^^^^^^ 0 ^ 1 ^ gewprldstet ^^^^ ^^^Stfl^ 
d^H«speafi3Cben AnldrdernngeD der Anoitfaong. So ^^^^^SS^Tb 
hZf V^^rwTRwriebsfallen ohne haidwaretnaBige Anderung der Arordmmg gererfrt werden. Dies ist z. H. 

SS^KTSStaiin bd VerwendunK efaes MikrocontroDers eine VerknUpfuog mit wertcren ftti 
f " ^^m^Sr^oT^ScnD a t e n^3«TFan S die fur den A^-Wandter verwendeten Au^abdo- 
™rh^Sn^beSe^^aS beSeTau* die Mfiglicbfeeit, in der Zdt swbehen d«i dneelnen 
WaS^tSrcSSe ^leT^aElnsteflwerte for 2aWsnJen, EmpfindBcnkeiten usw, Ober d«e 

^t^SJS^ndder mil seiner einen MUcro^Uaraafweke^en Au^^ an eta Bessy- 
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der Microcontroller zui Anftlog-Digital-Wandluns. bdspiebweiw nach dem Prinzip der suta^wn Approxi- 
mat^ilSr^g^iriD^erden entsprlchei.de NTfcrocontroueiBusgtoge fiber en, R.2£Ne«wertc 
mit eiaem nfclkawtiereiKlen Eingang eines Komparators vcrbundeiwn dessea » ny e^^™2*^J£! 
dektrische Signal dea InFrarot-Detekiors angdegt wird Der Ausgang des Koinparators in darm^kt w^der 
BdtTS^gang des M&rocontroUers in Verbindung. Bd ehiem derart gestaheteu A/D-WaoaVr »M»n4e 5 
MikrocofttrolleraSsganee *un R-2R-Netzwerk voncUhafterweh* ds <*^a ktta *^'"j' ttl^JK 
und Low-Peseta awgebHdet sda, damit ihre Ausgangsspenaungen a Is Refereaz verwendet kfinnen gad spcn 
durch die untersdnedliche Belastung des R-2R-Netzwerkes nicfax verandem. _ 

Era derartiges R-2R-Ne«zwerk kann erfindungsgemaB audi raehrtadt attsgemitzt wcrden. mdera sew Ms- 
gang mil weHeren nientmverrierenoen Bagiagea von Komparatort* verbunden bl ^ i= ui^er^dcn ,o 
ESndrage der entsprechandea Komparatoren kann dann lieispiefewwse der Ausgang des Uchtsensors und der 
AusWg eiDesTenmeratursensors aageschloasen werdeu. Die Ausgtagedieser Kompairatoren werden da™ m.t 
wdteren miwangendes Mikrocontrollers verbunden, urn es dem MikrocoouoUcr za ennoglichen. in Abhangig- 
kd? d^volnLSiseasor and der voai Temperatarsensor abgegebenen Signal* daa Stmiersignal zum AoslOsen 
desAlarmeadesBewegungsineldersnierzeogen. ... . . ^ ^ ^_ 15 

Es iat rwcCtaiaSie- unabhiDs^ davon,welche AaSwerteeinricfatung im cinMlnen voi^cschen j^^tempe- 
raturt^pfmdlkhe Einrichtung vorzusehcn, am geaerdl tine tcmperanirabhtuw 

Sbmalesdes lafrarot-Detektors zu gcwShrieisten. Mit einer soidiea tempetatuiabhtagtgen Ewnchtting at as 
SS d^L^TderAlarmscbwellc bei der Sgnalauswertung in AbnSngtgkelt von der Temper zu berm- 

Die ErfjjKhiDg Wd nachstehend an hand der Fig. 1 bis Sbeisptebwcise nfiher «™» tert - « ««ea. 
Fig. 1 eia BlocksdialtbiSd gemafi einer bevorxugten Ausfnhrangsifinn der Erundung, 
FiS. 2 die AusfuhrucEsform gemBQ Fig. 1 an eiii Bussystem anecschlosscn. 

Fi£ 3 d e AusfQhmngrfomi gemaQ Fig. 1 mit e'mero diskret aufgebactem Anatog-D^ital-WaJidler, _ 
Ffe4 ntfglfcte Sig^veriaSfc am Ausgang des Lfcmwnsors sowie des Infrarot-Detelctors bean Aoftreten zS 

von FremdUcht rait und ohnn Bewegung imzu QberTVachendcp Bereich, and _ , n ■ ■ A „ ftr . 

Sandere mdgfiche Signah-ertaufe am Aasgang des Lichisensors und des Infrarot-Detekiors beub Auftre. 

ten von Fremdlicnt mit und ohne BcwegTing im zu Oberwachcnden Berdch. 

Glriche toug«deiien baben in den Fig. l bis 5 for die gteichen SchaJtimgaetemcme tew. Signale die gieiche 

BC I? Ftefist ein Blockschaltbiid einer erflndungsgemaBen Aiwrdmiag zum Verhiadern voa FeUalarmen durch 
FnnSebt tef Bewegungameldern mit eiaem InfrarofrDetektor dargestdlt Bei dlesea Bewegungsmelder han- 
. r F ,onc .u i^^t-iw^mTTra^meHer b, dem da Infrarot-Detekior l erne aos era era a» 



30 



FremdBcht bet Bewegungsme dem ndt eiaem latrarot'Uewaor oargeweat. dci ujcwi W owt JB »iiB«.w- f « 
Seu^h^^eTpSen Inn^t-BewegHngsinelder. b, dem dn In^Deldoor 1 ea^a^ eraeraa» 
uber^^adem Berd^koramende Infrarot^traMungsanderiins in em elektriscbes Signal ^^d^ 
ASmgd^hn^^teborslanattheadaete^ * 
S^Ln VerstJJrkeadw elektrlscben Sigaates und dna nachBe«laltete ^palo^r^-Wand^r-^E 3 
d£ ^^ertedaridiwng 4 zugefMm. Dlese Auswertodnrichwng 4 werttt das elekimche Signal bus. am aus 
Sa ^SenXSif dn SteaUgnal zum Austen em<* Alarms 
Sa^-hrw.alysnelmttBnwerteiLr^pa^Iofra^ 

EigetistraaJaaBdesMOberwactendenBereichM « 
emraWg^cbcnen Wert fur das Eindrmgen einer Person in den Oberwaehten. Raum w imerpretieren und zu 

VU ^«S^S^far.daB der Bagangsspaimar^errid! dar Andog^giml-Wandlerdi^tang 3 
mb^S^Smal aasga\utzt *M, am datan^eictende AufKteaag des gawanddten Signales an. Aasgang der 
A SSX^Sre&tung3tuerrddie n .AlsVe^ « 
mlnrXfi^r Band^Verstarkcr lewahlt. durch den das ^^^^"Zl ^ "iK^SS^i^^ 
SdSSversarfaruDd bandbegreazt wild. Aastdle ernes »«^ v ^^j^f^^^S me 
vS*e«anriditung 2 und rine BaadpaBemriditung getrenat von^mder vorgesehec *^»nnb« 

d«B^d^^eaawhtlWenadteW m d3»agSKitderAiuU^ » 
nSg^datt^taJs die Periodeadaaer des etektrischea Signales, bum auf «a soast flbteherweise b« fJO- 

W B^^S8a^"^Di^ 3. die in der I^e ^-Aa^des 

In^^>eSalNisteheade eleferisdte Signal direkt m Digxtalwerte out emer ausrochenden Aafktsung 

aU J?L tt j .. U/IUA „_^ ( _,^ htun „ 4 so ansftebildct, daft aar daan bean Auftreten von Premdlidit 

^findai^gemSB rst d^°f^T^3s L eto^a^Semma 8 der Atiswertednricbtoag 4 zum 
bzw. iTreindbehanderuBgen ^f^esS^^^aales des Infrarot-Detdaofs 1 und 
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W J^A..™«^nri<*tiM)e4 1st dwnit in der Lace, duteh die Acordnungdes Lichlsensors 5 das Auftrtwn oder 
dXt^S^ S^" £™ und In dteer Pbase dann to Mejdung 
S^ndS Si £n seber Engangsklemme 6 einem erwarteten V<^uf, iter au^^lichdB^ das fteit^t 
t^n^t fctSwS B^wSeS allerdlngs Personen im zu Sberwachenden Bereteh. danow«^tdas^ 
5 ^b^bSS* € i arotehlnde Signal vondem erwteten Verlauf ab. da an der Eng^memme 6 der 

b ^?A^JS^^Tka™S&w«« eiaespdcfc^reiorieht.mgarfwdsen.h, der der vargegebenc 

«.^^cKrh.d*Bfn der Awwerteefaricbtung 4 der vorgegebene Verlauf m Form von Zfttabsdmrttea festge- 
^tan^hifc d«e? tolSSe Signaf dcs litfrtrot-Detektors » mtadestens erne bestunmte Anzahtvon 

« tfcfcl^hai fflaiales abgespeidiert waden rauB, sondem ledigUch inncrfialb vorp^ebeDcr ZatabsAmtte 
S^b^^Z X- WenShtelt wixxi im Z^mnumnang mix den Kg. 4 und 5 noch emgenead 
^Fi^Tzeici «i>e vorteiFhaiHs Wd terbadung der Auswenwmrichtung 4 von Fig. I. Die Au ™^^™*>, * 

^ ^^^^r^B ^^^^V^^ abEnenen «md eine Em/Awg-be von Daten Ober die 

toMdfeVerbMungW Bus-Seade/EmpfengseinricfatunB «> auch uber eme tadirektionale Datenlemmg erfol- 

™£d£ AnstfrfuBan das Subsystem iomFfe. 2 schematic ober die Kiemmen 8, 8' anpdeuteL 

R^^^t^A^ranro^Sdsplel mil Snem in der Awwertemnricburag angewdneten Mi^ntroUer 9, 
to,ffCJS&Xg hoangezogen wlrd imd dem digit Je elektdsebe S^de des Infraw- 
SJfctol^Tdel l^ttensers S sowle emer ^perttttrabhlngigen Enrictenmg 16, 17 aigefObrt werden. In. 

M eSSwe^dieTnoX^^ 

sowte lemon JJchtserisor 5 und emen m der Auswerteeinriditung 4 angeordwaen Mibwx«ttoU« 9 aut^e 
A^^^l^-WandlCTeinricbtang der Fig. 1 awl 2 1st m der Anordnmig veo Fig. 3 dnrch £"»*s*"* 
a Jf^u^X^Wandler reafcowt, der nach dem an wm bekannten Prmstp der sukzessiven Approximatton 
^^^^c^S^^r^hXuns wtdst im ebzaliMn einen Kemparator 11 «h etnem tawrtic- 

Bnj^gd^ffio^ntitineisd inVerbindung-lm Ansnthnmgsbe^ie- von Fig. 3^"^^* 
«^ffi»fl^teSwertc 14 gebndete Auafog-Digital-Wandlereinriciiwng am Befepiel ernes 8-BSt-Waiidlere 
40 da^ftS 1^ Sn^ereiden Engang des Knmparators 11 ^^S^**™?" 

d .^?l!?iL ^„J^~Ta TwdSstflMdMi. von denen 7 Widerstfinde einen Widerstandswert R awfwosen 

« ^"?^?SKnn ^mSI^ TSwertiSeSen Emgang des Kompanitots 11 angeschlwsen *L Die 
^^anSn^S^S dfeseHe^Senaimten 8 Wdersttade and an jewrfc einen M*™*^^^ 

^ S ^^7°m1fdS?StT2^^mStor^ 

ss tkmal benieben. 30 neatebt <be MBg^bkint, ■» *^*5^SunntoKifin6«hk«t usw. Voranssetomg 
SSdnen Wandtaneenniederohmig anden t 41k™control!«rr-EinEan K «i anllegen. 
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In riner WeHerbittiTOB der Erfindung 5st es vorgcscben, daB WW* das elektrische Signal am AuSgang des 
UnhtJ^Tlriohi «> ^insicl^ch des Auftretens oder Ntdufliiftretens von FrerndLrfit ausgewertet wad. 
S™bd"rt^ e r^Frcmdltht« setb-crfaBt wird. Aufgnurfdes Vertaote £Ud»* 
~i ^Mia airf die Art der FrenuffiditoucBe rflcfcgeschtossen tmd so ewe noch bewere 

, S^Smre ^XcriaUs des Infrarot-Detekrors fQr unterschiedlfche Frcmdlicbtimellen gespeidiert, so kaim 

fflf Jst di^ Fr^Sudle befcannt, so kann dies in der Auswerteeimidmmg geaek berficfcdchrigt 

^VdSiwsweise wird der Vertauf des elektrischen Signals am Avsgang des U^^ore 5 auch walog-fftftal- io 
„ J_ ^^rn li^r WriterbiWuner der in Fig. 3 dargestellten Anordnung wild dazu lexngtich em weiterer 
^^JiZ^SS^S^^ S "Aden. A^gang des ^^P^^ 
Stan AwgMg mU emem Elogang des Mtoocontrollef* verbtmden and des ^^r^«^ 
S^fdwnSverrirreaden Engangde* Komporators U mid ^^"^^''S? , s 
M angtchlos^n ist Die AaOog-DSghal-WaadlunB d« elekofcdie,, Sgnate ^J^^^J^^Z ,S 
einSc^Twelse dadureh crrcicht. dag lediglicb em weiterer Comparator 12 vorgewehen wird. Das Le.iernetz- 

W S 4 eSSlS3 ISaSS* des Infrarot-DeteWors 1 spricbt auf die ha « fiberwactenden Raum 
i^StagaEs an. Diese Infrarotetrahhrngsaiideximg bSngt bei slch ,m Erf^mgsbe- 
S^^™^^ t^Mm^onder Temperator im zu aberwacheoden Raum ab> so daB die Reipbweite des 20 
SgrS^SinSSr^ tevStSTund der dan* znsantmenhaagenden Hintergrundtempemtur 
^^S^^l^evm^C^hte Reicb^rteindtrrung in Folge von Teniperatin^derungen » kompen- 
rieSn S "ett£ W^bE^r! Erttadung wrgesehen, daB die Answerteetonchtuog m^t etoertempera^r. 
™^^S^SStung verblnden ist. um due ttmperatorabhlngige Auswertung des elektnsdten Senate 

She Sunt em temperaturabbai^iger Spanmingstefer vorg«ehen, der bewpiekweee <^™™""*£ 
v^Z.,n««r«nmin2 Uund Bezusspotential 15 gescbaltete RcihcDSChaltnng emes Widerstandea 16 nut emem 
JSSSCgS ^dtS^lB. ein rWwHerstan* aufweist ^er Verbi^^^t 
d^wSSlW^d dem tecperawrabhangigen Widerstand 17 ^^"^^^^ M 

we itero> Comparators 13 verbimdcn, dessen Ausgang an emen woteren Gngai^des *™E^^?LZ 30 
• a^So^kTDer nichtiiivertierende Engang dieses weiwen Komparators « J"*™*™^ 1 .*™ 
A^^dSLdttmettwerkes 14 in Verbindung, so daft der MfcrocontroEer 9 can analog : d^al.gewandeItes 

ip^^Tliarrnsehwelle bd der agnalattswertmig in AbhangigWt vonder xjmgebimgstenip«ratnreinsMUen. 

J* r^f* S^T^ortldargeSS Dabei wird davoa ausgegangen, daft Fremdlicht ein- nnd audi nncb 
SS^teS^^cnS^d. Diese Zelt T ist m diesem B^tpidso grog gewSbh. daB der^-^d 
ircS^^ge^b^^^D^A^^ 

r»inwl , R. von ememAutoscneinwetftr, aufgetretcn fat Bewegs sicb m» au oberwachenden Beraca Itelne 
Freradlicht,z. ^vonemOT ^r^^^riebmng 2 dea Infrarot-Detcktors 1 ein Signal abgrerfbar. das te 

^ e ^5i£ f ^CSStoStnSiSlvSb deatneb ab. Diese Abweiohnng 
H^ 0t " D ^^^^i^^^S^ad« S Sew^^ Person her. Wird in der Auswerte- 
^Z^SSSl^^^ 1 - so lafltdas Ergeb^ eln« Bewegimg der 
evnnchtung die l^^aTab Steoerefenal ™m Auslosen des Aiarroes herangezogen » 

gnalflberwMenm^nmden tAtarm «^«^^ ^cdeutet istesauch nOgfieb anstatt eines voltetfindigen 
SSSrE^™^ Obersctreium ^^^^^J™ — 

bis ai deuen ab dem Z«tpunkt d« Krherfen Mullen mua damit kein Alarm durch die Aus- « 

ttettfcmn 1 abgretfbare Aiisgangssjgnal S dmXdie tbermschen und elelttri- 
werteeinticfatong ausgelflsl wird. Die ^^if^S^K^rtee Rf£ 4 untenXgesteilten Z«N 

" S^Sc^krstdlmg voo Ffe. 4 E « dem euuigen Uatcr.chi.d, daB wibrend der Zcitdauer T die 
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Fremdfichtouede mefarmab ein- und ausgeschaltet wirti. Im ubrigen entspricbt die DarsteUung von Fig. 5 dcr 

dteseti TRrtl eine dciitHcha Abwcichung zwisdicn den Korven b und c hemcht, welche zum Erougen d« 
Sieuersigtiales turn Aosl5sen einej Alarms herangezogen wird. 
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onsttsbwen Steuertignales (S) to AbhangigkeH des eictarfechen Signals desl Infrarnt-Detektois (1). 
eekeiwzelchne^cbS die Awratewricfatung (4) mil einem Lichtsensor (5) zura Erkeiuien ; wd ^Frcmdlicht 
ferSmto iSLOTd daB die Auswerteeiiirichtimg (4) nur dan* beim Auftreten von FrcmdlicbtSndcrungeQ 
Sst€^^oal(S)eTOUgt,wcnndcrVerlaufd« elektriscbcn Signals des WrarovDeteJ^r5(l) von emem 
vorgegebenen Vcrlauf (a) abweicht, der durcb die aiisschUeBliche Fremdlichtandcnmg bcstirnrat ist 
Z^joMnung nach Anspruch 1, dadurcb gekennzefchnct, daB in der Auswcrtcejrmchtung <4) der vorgege- 
bcuc Vcrlauf dcs elektrischea Signals des tofrarot-Peiekiors(l) zvminjtest idJweisc gcspdchert ist- 
3 Aoordming natch Anspruch 1 odcr 2, dadurcb gctecnn^ichnftt, daB In der Auswcrtccianchttmg (4) der 
wrgegebene VerUuf dc$ elekmschw* Sisals dca Mrarot^Detektors (1) m Form von Z^schnitten 
fesiSdegt ist irnierhalb derer das elektrische Signal des Ix^t-Detekmrs (I) mindKtens emmal eme 
iSdraime Anzahl von Extremwerten aufwefeen nmP.um dasSteuersignal (S) zum Aostesen des AJarnies zu 

So^nung nach einem der AnspriJcbe 1 bis 3. dadurcn pkeimzeicfam* daB das elektrisebe Sffnal dcs 
Im^t-Detektors (1) in enter Analog-Dlgital-Wandlcrtdiir&htting (3) tn em digitate Signal umwandelbar 

&Anordnung nach eixiem der Anspruchc I bis 4, dadurcn gefeewmichnel. daB em v*>m Licbtscn^f <S) 
abgreifbarcs Signal in emer weheren Alttlog-Di^VWaiunereinncbtiing (12, 14) m em digitate Signal 

rAn?ntoS£^cb Aflspmch 4. dadurcb gekeimzeichnet, daB die Aaalog-Digitat-Wai^ki^tinchumg p> 
nach dem Prinzip der sukzesshren Approximation arbeitet- ... 29 

^Anordnnng nreh einero der AnsprUchc I b*s 6, dadarcfa gekennzeirtmel daB die A^ertce irunchmng (4) 
emeu MikrocontroPer zur Vcmrbehung des elektrischen Signals des brnwoi-Detcktois (1) sowSe eiocs 
voro Uchtsensor (5) gelief erten Signals aufweist. . 

8. AaorZung nacb Anspruch Z.dadiircb gd«mnzcicAUi*a*Bdie Aain^eehiric^ung(4) an em Bussystem 
angeschlossen ist und erne Steaenmg eines Busprotokolls vora Mikrc^troller (?) anrffihrbar tsL » 

9. Anordnnng nach Anspruch 4 P dadurcb gekennzeiebnat, daB die Analog-I^taJ-Wajidterem^ (3) 
etnen ersten Komparator (11) mil emem ersten Eingang, emen zwehen Emgang und einem Ausgang 
aufweist, und daB desse»«sterEngang das - gegebenenfaUs verstaxkie - efckmsche Signal des InfrarCtt^ 
Detcktor* (1) zufuhrbar ist dessea zweiter Erngany roil einem R-2R-Uuernctzwerlc (t4) und dessen 

lO/ta^ daB da8 L«ternetzwertc (14) ink am Mlkrocont- 

rcKer (9) abgreifbaren Bezng^paimuagen bcaafschlagt Ut .UK^^^ra 

11, Anordiiung nach Ansprucb 10, dadurcb gekeunzriebnet, daB eine Ausgangsklemme dcs Uchtsensors (5) 
mil einem mverUerenden Ein^ang eines sweiten Komparawfs (12) verbunden ist. daS ein nlcbtlnvertieren- 
dcr Elngang des Kmaparators (I2)nutdem Leftemetzvcrk (t4) verbnnden ist and daB em Ausgang des w 
zwchen Komparators(12)mit onem weheren Eingftngdes MikrocmtioUers(9) m VertMndungsteht 

12. Anontoungiacb efawm der Ansprflcbe 1 bis 1 1, dadurcb gekennaselchnct, daB die Aoswcxteemrtthtung 
(4) mil einer teniperatiircmpandlichen Emrichtung (16, 17) tferbonden 1st, um erne temperauwabhfingige 
Auswertuxig des elektriscben Signals des lnfrarot-Detektort(l) vorzusebea. 

rterzn 4 Sehe(n) Zdchnungen 
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An examination request under § 44 of the Patent Act has been filed. 

(54) System for preventing false alarms in motion sensors comprising an infrared detector 

(57) The system for preventing false alarms in motion 
sensors comprising an infrared detector (1) includes an 
evaluation device (4) that operates to generate a control signal 
capable of triggering an alarm and is connected to an infrared 
detector (1) and a light sensor (5) for detecting extraneous light. 
The evaluation device (4) is configured such that when changes 
occur in the extraneous light, the control signal for triggering 
the alarm is generated only if the pattern of an electrical signal 
generated by the infrared detector (1) deviates from a set pattern 
defined solely by that change in the extraneous light The 
system is distinguished by the fact that it eliminates the need for 
the costly additional optical filters that are otherwise necessary 
to prevent false alarms. 




The following information has been taken from the documents submitted by the applicant 
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Description 

The invention concerns a system for preventing false alarms in motion sensors comprising an 
infrared detector for generating an electrical signal in accordance with a change in infrared 
radiation occurring in a space to be monitored and comprising an evaluation device for 
generating a control signal capable of triggering an alarm as a function of the electrical signal 
from the infrared detector. 

Motion sensors and systems of this kind are already known from DE 21 03 909 B2, 
DE 27 34 1 57 Al and DE 29 37 923 C2. Whereas in the two first-named documents, to prevent 
false alarms due to the occurrence of extraneous light, such as for example light from headlights, 
incandescent bulbs, etc., suitable optical filters are connected ahead of the infrared detector to 
block the extraneous light that occurs, DE 29 37 923 C2 proposes effecting localized heat 
dissipation by means of a metal plate. 

Additionally known are so-called dual detectors, in which passive infrared and ultrasonic or 
microwave devices are combined in one system. In these dual detectors tbe individual sensor 
signals are analyzed for motion independently of one another, which also solves the extraneous 
light problem. 

Disadvantageous aspects of these known solutions are the use of additional and usually 
relatively expensive optical filters with corresponding mechanical mounts and fasteners 
(DE 27 34 157 Al and DE 21 03 909 D2), the need to adhere to a specific type of infrared 
detector, and their bulkiness owing to the metal plate that must he provided (DE 29 37 923 C2) 
or the cost and effort involved in combining two different sensor systems. 

Proceeding from these known systems, the object underlying the present invention is to 
create a system for preventing false alarms in motion sensors comprising an infrared detelctor, 
which, employing the simplest circuit technology and without the aforesaid disadvantages, 
reliably prevents the erroneous triggering of an alarm in response to the occurrence of or changes 
in extraneous light. 

This object is achieved according to the invention by the fact that the evaluation device is 
connected to a light sensor for detecting extraneous light and the fact that when changes occur in 
the extraneous light, the evaluation device generates the control signal only if the pattern of the 
electrical signal from the infrared detector deviates from a set pattern defined solely by that 
change in the extraneous light. 
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The invention is therefore based essentially on the use of an additional light-sensitive 
element to detect the occurrence of or a change in interfering extraneous light. If the signal 
delivered by the infrared detector matches the expected pattern during an extraneous light phase 
detected by the light sensor, then no control signal for triggering an alarm is generated at the 
output of the evaluation device. Not until movements, e.g. of persons, occur in the area to be 
monitored does the signal generated by the infrared sensor, which is composed of the sum of the 
extraneous light signal and the motion signal, deviate from the expected pattern and is a control 
signal generated by the evaluation device to trigger the alarm. 

During time periods in which no extraneous light occurs in the space to be monitored or in 
which no extraneous light interference is anticipated, the electrical signal from the infrared 
detector can be analyzed, as heretofore, according to whether it is above or below a given 
threshold. A signal analysis known from DE 34 33 087 C2 can additionally be performed. 

The advantages of the invention reside, above all, in the economization achieved by omitting 
the aforesaid optical filters and associated mechanical components. The inventive system further 
makes it possible to use any desired infrared detectors. 

Improvements of the invention are the subject matter of the dependent claims. 
It is advantageous not to store in the evaluation device the exact pattern of the electrical 
signal produced by the extraneous light, but instead merely to specify the set pattern in the form 
of time intervals within which the electrical signal from the infrared detector must exhibit at least 
a certain number of extreme values in order to generate the control signal for triggering the 
alarm. That is to say, it suffices if only certain characteristics of the electrical signal are stored. 
This solution has the advantage of requiring less storage space in the evaluation device. 

In addition, it is favorable if the analog signal present at the output of the infrared detector is 
converted into a digital signal in an analog-to-digital converter, making it possible to carry out 
further processing in digital form. For such digital further processing, it is advantageous if the 
analog signal delivered by the light sensor is also converted into a digital signal. 

It is advantageous if a microcontroller is provided in the evaluation device to process the 
analog-to-digital-converted electrical signals from the infrared detector and the light sensor. The 
use of a microcontroUer in the evaluation device guarantees a high degree of flexibility in 
meeting customer-specific requirements for the system. For example, it is possible to 
accommodate the requirements of certain signal evaluation routines for particular operating cases 
without making any hardware changes in the system. This is true, for example, in the event of a 
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wide variety of extraneous light sources and/or unfavorable environmental climatic conditions. 
In addition, if a microcontroller is used there can he a link-up to additional data necessary for the 
motion sensor. If the output lines used for the AID converter are operated bidirectionally, there is 
also the option of inputting any desired digital data, e.g. set values for counting stages, 
sensitivities and so on, over these lines during the time between individual conversions. 

If the motion sensor with its evaluation device comprising a microcontroller is to be 
connected to a bus system, then the bus protocol can be executed by the microcontroller. 

Moreover, if a microcontroller is used in the evaluation device, the microcontroller can also 
be enlisted for analog-to-digital conversion, for example according to the principle of successive 
approximation. For this purpose, corresponding microcontroller outputs are connected via an 
R/2R network to a non-inverting input of a comparator, to whose inverting input the electrical 
signal from the infrared detector is applied. The output of the comparator itself is then connected 
in turn to an input of the microcontroller. With an A/D converter configured in this manner, the 
microcontroller outputs to the R/2R network should advantageously be implemented as push-pull 
outputs with defined high and low levels, so that their output voltages can be used as a reference 
and do not change with differences in the loading of the R/2R network. 

Such an R/2R network can also be put to multiple use according to the invention by 
connecting its output to additional non-inverting inputs of comparators. For example, the output 
of the light sensor and the output of a temperature sensor can be connected to the inverting inputs 
of the corresponding comparators. The outputs of these comparators are then connected to 
additional inputs of the microcontroller to enable the microcontroller to generate the control 
signal for triggering the motion sensor's alarm as a function of the signals delivered by the light 
sensor and the temperature sensor. 

Regardless of which evaluation device in particular is provided, it is advantageous for the 
device to be temperature-sensitive in order to ensure temperature-dependent evaluation of the 
electrical signal from the infrared detector. With such a temperature-sensitive device, it is 
possible to manipulate the position of the alarm threshold used in signal evaluation as a fun. 
of temperature and thus preclude temperature-dependent errors. 

The invention is explained exemplarily in more detail below with reference to Figs. 1 to 

Therein: 

Fig. 1 is a block circuit diagram according to a preferred embodiment of the invention, 
Fig. 2 shows the embodiment of Fig. 1 connected to a bus system, 
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Fig. 3 shows the embodiment of Fig. 1 with a discretely constructed analog-to-digital 
converter, 

Fig. 4 shows possible signal patterns at the output of the light sensor and the infrared detector 
on the occurrence of extraneous light with and without motion in the area to be monitored, and 

Fig. 5 shows other possible signal patterns at the output of the light sensor and the infrared 
detector on the occurrence of extraneous light with and without motion in the area to be 
monitored. 

Like reference numerals in Figs. 1 to 5 have the same respective meanings for the same 
circuit elements and signals. 

Figure 1 is a block circuit diagram of an inventive system for preventing false alarms due to 
extraneous light in motion sensors comprising an infrared detector. These motion sensors are 
infrared motion sensors, in which an infrared detector 1 converts a change in the infrared 
radiation coming from an area to be monitored into an electrical signal. The electrical signal 
present at the output of infrared detector 1 is preferably fed through an amplifier 2 for amplifying 
the electrical signal and a downstream analog-to-digital conversion device 3 to an evaluation 
device 4. This evaluation device 4 evaluates the electrical signal in order to generate from its 
time pattern a control signal for triggering an alarm when set thresholds are exceeded or 
undershot. The passive infrared motion sensor is based in this case on the principle of recording 
the characteristic radiation of the area to be monitored and interpreting a change of a set 
magnitude in the recorded variable as the intrusion of a person into the monitored space and 
exploiting this for alarm purposes. 

The amplifier 2 ensures that the input voltage range of the analog-to-digital converter 3 is 
utilized to best possible advantage to achieve sufficient resolution of the converted signal at the 
output of the analog-to-digital converter 3. Amplifying device 2 is preferably chosen to be a 
single-stage or multistage bandpass amplifier, by means of which the electrical signal supplied 
by the infrared detector 1 is simultaneously amplified and band-limited. Instead of a bandpass 
amplifier, of course, the amplifying device 2 and a bandpass device can be provided separately 
from each other. The band limitation makes it possible to limit the analog signal from infrared 
detector 1 to a range of interest. If the conversion time of the analog-to-digital conversion device 
3 is orders of magnitude shorter than the period of the electrical signal, there is no need for a 
sample-and-hold element of the kind that is otherwise necessary with A/D converters. 
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If the analog-to-digital conversion device 3 used is able to convert the electrical signal 
present at the output of infrared detector 1 directly into digital values with sufficient resolution, 
amplifying device 2 can also be omitted. 

According to the invention, the system depicted in Fig. 1 comprises a light sensor 5 that is 
intended to detect extraneous light or changes in extraneous light in the space to be monitored 
and is connected by a second input terminal 7 to the evaluation device 4. Light sensor 5 is 
configured here so as to respond to extraneous light, such as for example light from incandescent 
bulbs, vehicle headlights, etc., and to inform evaluation device 4 via input terminal 7 that a 
change in the extraneous light has occurred in the space to be monitored. A signal from light 
sensor 5 can therefore be picked up at input terminal 7 of evaluation device 4 that indicates 
whether extraneous light is occurring in the area to be monitored, and if so, for how long. 

According to the invention, evaluation device 4 is configured such thai when extraneous light 
or changes in extraneous light occur, the control signal S for triggering the alarm is generated at 
an output terminal 8 of evaluation device 4 only if the partem of the electrical signal from 
infrared detector 1, and thus the pattern of the electrical signal at input terminal 6 or evaluation 
device 4, deviate in a defined manner from a set pattern defined solely by that extraneous light 
Due to the arrangement of light sensor 5. evaluation device 4 is therefore able to detect the 
occurrence of or a change in interfering extraneous light and, during this phase, not to send a 
message if the signal at its input terminal 6 matches an expected pattern defined solely by the 
extraneous light. If, however, people are moving about in the area to be monitored, then the 
signal present at input terminal 6 deviates from the expected pattern, since a composite signal 
defined by the extraneous light and the people moving about in the detection area is present at 
input terminal 6 of evaluation device 4. 

Evaluation device 4 can for example comprise a storage device in which the set pattern of the 
electrical signal associated with the occurrence of extraneous light is at least partially stored. It is 
also possible for the set pattern to be defined in evaluation device 4 in the form of time intervals 
within which the electrical signal from infrared detector 1 must exceed at least a certain number 
of extreme values in order for control signal S to be made available at output 8 of evaluation 
device 4 to trigger the alarm. This option has the advantage that it is not necessary to store the 
entire pattern of the expected electrical signal, but only to decide within set time intervals 
whether a certain number of extreme values of the electrical signal from the infrared detector are 
exceeded. This option will be described more extensively in connection with Figs. 4 and 5. 
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Figure 2 shows an advantageous improvement of the evaluation device 4 of Fig. 1. The 
evaluation device 4 comprises a microcontroller 9 intended to process the electrical signal from 
infrared detector 1 and the electrical signal from light sensor 5. For this purpose, microcontroller 
9 is connected on the input side to terminals 6 and 7 of evaluation device 4. In a preferred 
improvement of the invention, the microcontroller is connected via a bus transmitting/receiving 
device 10 to a bus system. Microcontroller 9 can in this case execute the bus protocol and control 
the inputting/outputting of data via bus transmitting/receiving device 10. If microcontroller 10 is 
provided with bidirectional ports, the connection to bus transmitting/receiving device 10 can also 
be made via a bidirectional data line. The connection to the bus system is indicated schematically 

in Fig. 2 via terminals 8, 8'. 

Figure 3 shows an exemplary embodiment comprising a microcontroller 9 disposed in the 
evaluation device and also used for analog-to-digital conversion, and to which digital electrical 
signals from infrared detector 1, light sensor 5 and a temperature-dependent device 16, 17 are 
fed. In detail, the system of Fig. 3 again comprises an infrared detector 1 with downstream 
amplifier 2, as well as a light sensor 5 and a microcontroller 9 which is disposed in evaluation 
device 4. The analog-to-digital conversion device of Figs. 1 and 2 is implemented in the 
arrangement of Fig. 3 as a discretely constructed A/D converter operating according to the 
inherently known principle of successive approximation. The analog-to-digital conversion device 
comprises in particular a comparator 1 1 with an inverting input, a non-inverting input and an 
output. This comparator 1 1 is connected by its inverting input to the output of amplifier 2 and by 
its non-inverting input to the output of anR/2R ladder network 14. The output of comparator 1 1 
is connected to an input of microcontroller 9. In the exemplary embodiment of Fig. 3, the analog- 
to-digital conversion device formed by comparator 1 1 and ladder network 14 is illustrated by the 
example of an 8-bit converter. For this purpose, disposed between the non-inverting input of 
comparator 1 1 and reference potential 15 is a series circuit of 8 resistors, 7 of them having a 
resistance value R, while the value of the eighth resistor, connected to the reference potential, is 
2R. In addition, ladder network 14 is provided with 8 resistors each having the same resistance 
value 2R, 7 of them each being connected to a respective one of the connection points of the 
series-connected resistors, and the eighth resistor being connected to the non-inverting input of 
comparator 11. The other connector of each of these last-mentioned 8 resistors is connected to a 
respective microcontroller output out 0 to out 7, causing these outputs to be binary-weighted by 
ladder network 14, i.e., output out 0 of microcontroller 9 arrives at comparator 1 1 with the value 
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2°, output out 1 with the value 2 l , and so forth, and output out 7 with the value 2 7 . The value 2° 
here corresponds to one-256 lh of the output voltage swing of the microcontroller. The dynamic 
range of the analog-to-digital conversion device in the form of comparator 1 1 and ladder network 
14 depicted in Fig. 3 therefore encompasses 255/256 Ul of the output voltage swing of the 
microcontroller outputs. 

An analog-to-digital conversion device of this kind is not limited to an 8-bit converter. On 
the contrary, an n-bit converter can be devised by using a suitable R/2R ladder network 
microcontroller, in which case the dynamic range of an analog-to-digital converter so devised 
would then encompass (2"* , /2 n ) of the output voltage swing of the microcontroller outputs. 
Microcontroller outputs out 0 to out 7 are advantageously to be configured as push-pull outputs, 
so that their output voltages do not change with differences in the loading of the ladder network. 

In the case of an analog-to-digital conversion device as illustrated in Fig. 3, since the signal 
frequency of the electrical signal from the infrared detector is small compared to the conversion 
time, it is possible to dispense with the sample-and-hold element - generally a capacitive device 
- that is otherwise necessary with analog-to-digital conversion devices. 

If the output lines of microcontroller 9 that are used for the analog-to-digital converter are 
operated bidirectionally, the possibility exists of inputting any desired digital data, e.g. set values 
for counting stages, sensitivity, etc., over these lines during the time between individual 
conversions. A prerequisite for this is that it must be possible to switch these data to high- 
impedance status during the conversion time and that they must be present at the microcontroller 
inputs in low-impedance form between the individual conversions. 

In an improvement of the invention, it is provided not only to evaluate the electrical signal at 
the output of light sensor 5 for the occurrence or non-occurrence of extraneous light, but also to 
detect the light pattern of the extraneous light itself. Based on the pattern of the signal from the 
light sensor, conclusions can then be drawn for example regarding the nature of the extraneous 
light source, thus further improving the consideration of the extraneous light in the evaluation 
device. If, for example, a plurality of signal patterns from the infrared deiector that are associated 
with different extraneous light sources are stored in the evaluation device, then the extraneous 
light source in question can be identified on the basis of the extraneous light detected by the light 
sensor. If this extraneous light source is known, then this can be considered specifically in the 
evaluation device. 
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The pattern of the electrical signal at the output of light sensor 5 is preferably also analog-to- 
digital-converted. An improvement of the arrangement illustrated in Fig. 3 merely consists in 
providing an additional comparator 12 whose inverting input is connected to the output of light 
sensor 5, whose output is connected to the input of the microcontroller and whose non-inverting 
input is connected to the non-inverting input of comparator 1 1 and thus to the output of the 
ladder network 14. The analog-to-digital conversion of the electrical signal from light sensor 5 is 
thus achieved in a simple manner by the mere provision of an additional comparator 12. The 
ladder network 14 is used in multiple fashion in this way. 

The electrical signal at the output of infrared detector 1 responds to changes in infrared 
radiation occurring in the space to be monitored. Such a change in infrared radiation, when 
people are moving about in the detection area, depends on the temperature in the space to be 
monitored, so the range of the infrared motion sensor depends on the environment and the 
associated background temperature. To compensate for such an unwanted alteration of range due 
to temperature changes, it is provided in an improvement of the invention to connect the 
evaluation device to a temperature-sensitive device in order to ensure temperature-dependent 
evaluation of the electrical signal from the infrared detector 1. In the arrangement presented in 
Fig. 3, the temperature-sensitive device provided is a temperature-sensitive voltage divider, 
connected between a supply voltage U and reference potential 15 and comprising for example a 
series circuit comprised of a resistor 16 with a temperature-dependent resistor 17, e.g. an NTC 
resistor. The connection point between resistor 16 and temperature-dependent resistor 17 is 
connected to an inverting input of an additional comparator 13, whose output is connected to an 
additional input of microcontroller 9. The non-inverting input of this additional comparator 13 is 
connected in turn to the output of ladder network 14, so that microcontroller 9 receives an 
analog-to-digital-converted signal that depends on the detected temperature. Microcontroller 9 
can thus, for example, adjust the position of the alarm threshold used in signal evaluation as a 
function of the environmental temperature. 

Figures 4 and 5 illustrate possible signal patterns at the output of the amplifying device 2 of 
infrared detector 1 and at the output of light sensor 5. Extraneous light is assumed here to be 
turned on and then back off again after a time T. This time T is selected in this example as long 
enough that the turning on and off process can be considered separately. The output signal from 
light sensor 5 is denoted here by a; the output signal from the amplifying device 2 of the infrared 
detector by b, associated with the occurrence of extraneous light only; and the electrical signal at 
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the output of the amplifying device 2 of infrared detector 1 by c, associated with the occurrence 
of extraneous light and additional motion in the area to be monitored. 

From signal pattern a in Fig. 4, it can be seen that extraneous light, e.g. from an automobile 
headlight, occurred for a time duration T in the area to be monitored. If no person is moving 
about in the area to be monitored, then a signal illustrated in Fig. 4 and denoted by b can be 
picked up from the output of amplifying device 2 of infrared detector 1. If a person is moving 
about in the area to be monitored, then, for example, the signal pattern c illustrated at the bottom 
of Fig. 4 is obtained at the output of amplifying device 2 of infrared detector 1. This signal 
pattern c deviates appreciably from signal pattern b. This deviation is due to the motion of the 
person moving about in the area to be monitored. If the difference between signal patterns c and 
b is formed in the evaluation device, then the result indicates the movement of a person. This 
difference signal can therefore be used as a control signal to trigger the alarm. The evaluation 
device advantageously also defines a threshold that the difference signal must pass for the alarm 
to be triggered. 

As briefly indicated above in connection with Fig. 1 , instead of specifying the entire pattern 
of a to-be-expected signal at the output of infrared detector 1 or amplifying device 2 resulting 
from the occurrence of extraneous light, it is also possible to specify time intervals within which 
this signal must exceed at least a certain number of extreme values in order to generate the 
control signal for triggering the alarm. One example of how such time intervals can be specified 
is illustrated at the bottom of Fig. 4. As of the occurrence of the extraneous light, the evaluation 
device defines five instants tO, tl, t2, t3 and t4 by which, beginning at the instant of occurrence 
of the extraneous light, the output signal that can be picked up from the amplifying device 2 of 
infrared detector 1 must meet certain criteria in order for an alarm not to be triggered by the 
evaluation device. The position of this instant tO to t4 is determined by the thermal and electrical 
time constants of the infrared detector. The criteria for instants tO, tl, t2, t3 and t4 shown at the 
bottom of Fig. 4 can be selected for an extraneous light source with a signal partem a, as in the 
table on the last page of this description. According to this table, for example no control signal is 
generated by the evaluation device if by time t3 less than three extreme values are detected at the 
output of the infrared detector or, alternatively, four extreme values are detected, one of which 
must be within the time between 0 and tO. 
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Figure 5 conforms to the representation of Fig. 4, with the sole difference that the extraneous 
light source is turned on and off repeatedly dining time duration T. In all other respects, the 
representation of Fig. 5 conforms to that of Fig. 4. The above-mentioned table also applies to 
Fig. 5. It is readily apparent that, here again, there is an appreciable difference between curves b 
and c that is used to generate the control signal for triggering an alarm. 



TABLE [format approximated] 



Time since detected 
change in light 



to 



tl 



t2 



t3 



t4 



< 1 extreme value 
or 

2 extreme values, 
one of which 
occurred during 
the time < tO 
after the abrupt 
change in light 
level 



< 2 extreme values 
or 

3 extreme values, 
one of which 
occurred during 
the time < tO 
after the abrupt 
change in light 
level 



<3 extreme values 
or 

4 extreme values, 
one of which 
occurred during the 
time < tO 
after the abrupt 
change in light level 



< 4 extreme values 
or 

5 extreme values, 
one of which 
occurred during the 
time < tO 
after the abrupt 
change in light level, 
and at least I extreme 
value [sic] 



Switchback to normal 
evaluation mode 
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Claims 

1 . A system for preventing false alarms in motion sensors comprising an infrared detector (1) for 
generating an electrical signal in accordance with a change in infrared radiation occurring in the 
space to be monitored and comprising an evaluation device (4) for generating a control signal (S) 
capable of triggering an alarm as a ftmction of the electrical signal from said infrared detector 
(1), characterized in that said evaluation device (4) is connected to a light sensor (5) for 
detecting extraneous light and in that when changes occur in the extraneous light, said evaluation 
device (4) generates said control signal (S) only if the pattern of the electrical signal from said 
infrared detector (1) deviates from a set pattern (a) defined solely by the change in the extraneous 
light. 

2. The system as in claim 1, characterized in that the set pattern of the electrical signal from said 
infrared detector (1) is at least partially stored in said evaluation device (4). 

3. The system as in either of claims 1 or 2, characterized in that the set pattern of the electrical 
signal from said infrared detector (1) is specified in said evaluation device (4) in the form of time 
intervals within which the electrical signal from said infrared detector (1) must exhibit a certain 
number of extreme values at least once in order to generate said control signal (S) for triggering 
the alarm. 

4. The system as in one of claims 1 to 3, characterized in that the electrical signal from said 
infrared detector (1) is convertible into a digital signal in an analog-to-digital conversion device 

5. The system as in one of claims 1 to 4, characterized in that a signal that can be picked up by 
said light sensor (5) is convertible into a digital signal in an additional analog-to-digital 
conversion device (12, 14). 

6. The system as in claim 4, characterized in that said analog-to-digital conversion device (3) 
operates according to the principle of successive approximation. 
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7. The system as in one of claims 1 to 6, characterized in that said evaluation device (4) 
comprises a microcontroller (9) foT processing the electrical signal from said infrared detector (1) 
and a signal supplied by said light sensor (5). 

8. The system as in claim 7, characterized in that said evaluation device (4) is connected to a "bus 
system and control of a bus protocol can be executed by said microcontroller (9). 

9. The system as in claim 4, characterized in that said analog-to-digital conversion device (3) 
comprises a first comparator (11) with a first input, a second input and an output, and in that its 
first input can be supplied with the - optionally amplified - electrical signal from said infrared 
detector (1), its second input is connected to an R/2R ladder network (14) and its output is 
connected to said evaluation device (4). 

10. The system as in claim 9 ? characterized in that said ladder network (14) is impressed with 
reference voltages that can be picked up from said microcontroller (9). 

1 1 . The system as in claim 1 0, characterized in that an output terminal of said light sensor (5) is 
connected to an inverting input of a second comparator (1 2), in that a non-inverting input of said 
comparator (12) is connected to said ladder network (14), and in that an output of said second 
comparator (12) is connected to an additional input of said microcontroller (9). 

12. The system as in one of claims 1 to 1 1 , characterized in that said evaluation device (4) is 
connected to a temperature-sensitive device (16, 17) in order to provide temperature-dependent 
evaluation of the electrical signal from said infrared detector (1). 

Accompanied by 4 page(s) of drawings 
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